Abstract
Introduction

50
The classical theory of the acquisition of the characteristic magnetization in sediments
51
(detrital remanent magnetization -DRM-) was already proposed by Nagata (1961). The 52 Earth's magnetic field imposes a torque on the magnetic particles, which tends to align 53 them with the field therefore the magnetic grains align during deposition. However, for 54 the last three decades the concept is being under consideration, in the light of, for particular, the catalogue of secular variations in Iberia spans less than ~2,000 yr BP clastic sediments in caves (Jennings, 1985) in interior sequences in a similar way to These studies indeed confirm that the sediments within caves can record the polarity of 128 the Earth magnetic field.
129
Our study is focused on the paleomagnetic signature of a Holocene waterlaid detrital (Fig. 1, 1a) . The Eocene marls and limestones (Boltaña Formation) host 147 the SCS. It is basically a pseudokarstic cave system developed by piping processes 148 affecting Eocene marls (Bartolomé et al., 2011 (Bartolomé et al., , 2013 . Two caves and a seasonal spring 149 in the lowest part form this pseudo-karst system (Fig. 1b) . The main speleogenetic 150 mechanism is the intrastratal subsurface piping processes that affect the highly 151 dispersive marls (Bartolomé et al., 2013 
172
The soil develops over a tilted slope ~ 20º -25º and it presents irregular thickness, 
Methods
182
Only one stratigraphic profile was described and interpreted because of the reduced size 183 of the detrital sedimentary deposits in the Seso Cave System. Several proposals of 184 classification of clastic sediments in caves were made by Jennings (1985) , White
185
(1988), Bosch and White (2007) and Ford and Williams (2007) . In this study we use the 186 nomenclature by Jennings (1985) . Thus clastic cave sediments include i) breakdown, 187 weathering and mass movement deposits and ii) stream and pond deposits. Blaauw and Christen (2011) . This method implies adding some prior 198 knowledge on the evolution and shape of accumulation rates, which serves as a 199 smoothness factor for the age series, followed by a self-adjusting MCMC (Monte-Carlo sequence, which is a value that can be specified, as the autoregressive gamma model 207 enables defining prior settings that can be applied to the different sections of the core.
208
Therefore, this procedure demands inputting the mean accumulation rate expected and 209 the prior for the variability of accumulation rate, or "memory level". Additionally, it is 210 necessary to define the number of sections of the core in which the MCMC process will 211 be repeated.
212
For the Seso detrital record the priors were set in as follows: i) There is not previous 213 knowledge on the potential sedimentation rate of the sequence and its variability. In addition, pottery remnants from the two described levels (-4 cm and 120-140 cm) that 221 are related to human settlements inside the cave were cleaned, identified and classified.
222
The deduced cultural intervals were used as two extra dating points to validate the age The sedimentological characteristics of the studied sequence allow dividing the infilling 260 of the detrital record from Seso Cave into five sedimentological units that correspond to 261 two main sedimentary environments (Fig. 2 ).
262
Unit 1 (100 cm thick) is mainly composed of light grey and brownish laminated marls.
263
Carbonate induration (calcrete) appears in the lower section. This unit corresponds to 264 pond deposits (Jennings, 1985) and relates to the transport as suspended load of the indicating a fast sedimentation rate (Bull, 1964) . This unit corresponds to scour and fill
295
channel deposits related to allochthonous inputs, being mostly made of the soil material 296 observed outside the cave that was eroded by runoff processes and entered into the cave 297 by small streams. cal yr BP (Table 1 ) and despite sedimentation rate varies slightly (Table 2) Table 2 ).
325
It is important to notice that in the section where the paleomagnetic samples are taken, facies occur between 100-190 cm.
329
The two pottery-enriched levels confirm the age-model: the lower one is dated as 
Paleomagnetic results
337
The values of the natural remanent magnetization (NRM) and bulk susceptibility (χ) are 338 related to the origin of the sediments (Fig. 4 , Annex Fig. 5a , 5b.
381
The standard deviation of declination and inclination values between sister samples 382 ( Fig. 6c) increases towards the upper part of the pond deposits (top of unit 2), where the 383 sedimentation rate is higher than in the lower part of the pond deposits (Fig. 3) under -50 mT (Fig. 7, left sediments respect to the pond sediments (Fig. 4) . Thus, inside the cave, pond deposits associated with the presence of water were formed.
433
Later, after ca. 500 AD, an abrupt decrease in the sedimentation rate within the alluvial The samples that can be actually compared with the ISVRC and the models are 465 summarized in Table 5 Earth magnetic field by these sediments might be affected by the higher energy of the 505 sedimentation system (paleocurrents).
506
The energy of the sedimentary system can be seen by the petrofabric within the 507 sediments with for example a preferred orientation due to a current flow. A method of 508 studying petrofabrics is using the anisotropy of the magnetic susceptibility (AMS) the inclination in the lower part of the sequence (120 cm) is always lower than in the reference curves (Fig. 8) in declination higher than 15º in 13 sister samples (31%) and differences in inclination 576 higher than 15º in 10 sister samples (24%).
577
The comparison of the paleomagnetic signal of the detrital sediments of the Seso cave do not affect the accuracy of the paleomagnetic record of these sediments.
587
However, flocculation and human settlements seem to affect the overlapping 588 of the new data with the reference curves. Chain simulation (Blaauw and Christen, 2011) . See text for more details. 815 
